Introduction
The genus Weeksella (Holmes et al., 1986) was first described in 1986 [1] . To date, this genus includes one species, Weeksella virosa, which has been isolated from human clinical specimens [1, 2] .
The current classification of prokaryotes relies on a polyphasic strategy combining phenotypic and genotypic characteristics [3, 4] . These include 16S rRNA sequence similarity, G + C content and DNA-DNA hybridization (DDH). However, these tools have significant drawbacks, notably that the recommended threshold values do not apply to all species or genera [5, 6] .
Thanks to the progress made in sequencing technologies and their lowering costs, almost 40 000 bacterial genome sequences are currently available, covering many phyla [7] . Recently we proposed to integrate phenotypic characteristics, notably the MALDI-TOF spectrum, and genomic analysis and comparison in the taxonomic description of bacterial species [5, 8, 9] . We named this strategy taxonogenomics [5] .
Strain FF8 T (= CSUR P860 = DSM 28259) was isolated from the urine of a 65-year-old man treated at the Hôpital Principal de Dakar, Senegal. That is a Gram-negative bacterium, aerobic, indole negative, nonmotile and rod shaped. This bacterium was cultivated as part of the MALDI-TOF implementation at Hôpital Principal de Dakar aiming to improve the routine laboratory identification of microorganisms [10] .
Here we present a summary classification and a set of features for Weeksella massiliensis sp. nov., together with the description of the complete genome sequencing and annotation. These characteristics support the circumscription of the species Weeksella massiliensis. Strain FF8 exhibited a 98.38% 16S rRNA sequence similarity with Weeksella virosa strain DSM 16922 T (GenBank accession number NR_074495), the phylogenetically closest bacterial species with standing in nomenclature. These values were lower than the 98.7% 16S rRNA gene sequence threshold recommended by Meier-Kolthoff et al., 2013, to delineate a new species within phylum Bacteroidetes [11, 12] without carrying out DDH [13] . A phylogenetic tree based on the 16S rRNA sequence highlights the position of Weeksella massiliensis strain FF8 T among the family Flavobacteriaceae (Fig. 1) . Different growth temperatures (25, 30, 37, 45 and 56°C) were tested. Growth was obtained between 25 and 37°C, with an optimal growth at 37°C. Growth of the strain was tested also under anaerobic and microaerophilic conditions using GENbag anaer and GENbag microaer systems, respectively (bioMérieux), and under aerobic conditions, with or without 5% CO 2 . Thus the optimal growth was observed under aerobic and microaerophilic conditions. No growth was observed under anaerobic conditions. The colonies were opaque, light yellow in color with a smooth surface, not haemolytic on 5% sheep's blood-enriched Columbia agar (bioMérieux) and approximately 2 mm in diameter. A motility test was negative. Cells are Gram-negative, non-spore-forming rods of regular shape with rounded ends (Fig. 2) and have mean diameter of 0.3 μm (range, 0.2-0.5 μm) and a mean length of 1.5 μm (range, 0.8-2.1 μm) (Fig. 3) . Weeksella massiliensis strain FF8 T does not grow on MacConkey agar [14] .
Chemotaxonomic information
This bacterium possesses catalase and oxidase. Using an API ZYM strip (bioMérieux), positive reactions were observed for alkaline phosphatase, esterase, esterase-lipase, leucine arylamidase, acid phosphatase and naphthol-AS-BIphosphohydrolase. Negative reactions were noted for α-chymotrypsin, cystine arylamidase, valine arylamidase, trypsin, α-glucosidase, β-glucosidase, α-galactosidase, β-galactosidase, β-glucuronidase, α-mannosidase, α-fucosidase and Nacetyl-β-glucosaminidase. Strain FF8
T is susceptible to ceftriaxone, amoxicillin/clavulanic acid, penicillin, imipenem, gentamicin and doxycycline but resistant to nitrofurantoin, vancomycin, trimethoprim/sulfamethoxazole and metronidazole. The minimum inhibitory concentrations (MICs) for some antibiotics tested by Weeksella massiliensis strain FF8T sp. nov. are listed in Table 2 . A comparison of phenotypic characteristics with W. virosa, Bergeyella zoohelcum [15] and Moheibacter sediminis [16] is presented in Table 3 .
Extended features descriptions MALDI-TOF protein analysis was performed with a Microflex LT (Bruker Daltonics, Leipzig, Germany), as previously reported [17, 18] . The scores previously established by Bruker allowing validating (or not) the identification of species compared to the database of the instrument were applied. Briefly, a score of 2.000 with a species with a validly published name provided allows the identification at the species level; a score of 1.700 and < 2.000 allows the identification at the genus level; and a score of < 1.700 does not allow any identification. We performed 12 distinct deposits from 12 isolated colonies of strain FF8 T . Two microliters of matrix solution (saturated solution of α-cyano-4-hydroxycinnamic acid) in 50% acetonitrile and 2.5% trifluoroacetic acid were distributed on each smear and submitted at air drying for 5 minutes. Then the spectra from the 12 different colonies were imported into the MALDI BioTyper software (version 2.0, Bruker) and analysed by standard pattern matching (with default parameter settings) against the main spectra of 6252 bacteria. Scores ranging from 1.32 to 1.56 were obtained for strain FF8
T , suggesting that it was not a member of any known species. The reference mass spectrum from strain FF8 T was incremented in our database (Fig. 4) . The gel view highlighted spectrum differences with other Flaviobacteriaceae species (Fig. 5) . [39] . If the evidence is IDA, then the property was directly observed for a live isolate by one of the authors or an expert mentioned in the acknowledgements.
Genome Sequencing Information
Genome project history The organism was selected for sequencing on the basis of its phylogenetic position, 16S rRNA similarity and phenotypic differences with other members of the family Flavobacteriaceae.
It was the second genome within Weeksella genus and the first genome of W. massiliensis sp. nov. The GenBank accession number is CCMH00000000 and consists of 54 contigs. Table 4 shows the project information and its association with minimum information about a genome sequence (MIGS, version 2.0) compliance [19] ; associated MIGS records are also summarized in Supplemental Table S1 .
Growth conditions and genomic DNA preparation Weeksella massiliensis strain FF8 T (= CSUR P860 = DSM 28259) was grown aerobically on 5% sheep's blood-enriched Columbia agar (bioMérieux) at 37°C. Bacteria grown on four petri dishes were resuspended in 5 × 100 μL of Tris-EDTA buffer; 150 μL of this suspension was diluted in 350 μL Tris-EDTA buffer 10×, 25 μL proteinase K and 50 μL sodium dodecyl sulfate for lysis treatment. This preparation was incubated overnight at 56°C. Extracted DNA was then purified using 3 successive phenol-chloroform extractions (Thermo Fisher Scientific, Waltham, MA, USA) and ethanol precipitations at −20°C overnight. After centrifugation, the DNA was suspended in 65 μL elution buffer. The genomic DNA and Empedobacter falsenii strain NF 993 T , AM084341. Sequences were aligned using MUSCLE [42] , and phylogenetic tree inferred by maximum likelihood method with Kimura 2-parameter model from MEGA 6 software [43] . Numbers at nodes are percentages of bootstrap values obtained by repeating analysis 1000 times to generate majority consensus tree. E. falsenii was used as outgroup. Scale bar = rate of substitution per site of 0. 
Genome annotation
Open reading frames (ORFs) were predicted using Prodigal [20] with default parameters, but the predicted ORFs were excluded if they were spanning a sequencing gap region. The predicted bacterial protein sequences were searched against the GenBank database [21] and the Clusters of Orthologous Groups (COGs) database using BLASTP. The tRNAScanSE tool [22] was used to find tRNA genes, whereas ribosomal RNAs were found by using RNAmmer [23] and BLASTn against the GenBank database. Lipoprotein signal peptides and the number of transmembrane helices were predicted using SignalP [24] and TMHMM [25] , respectively. ORFans were identified if their BLASTP E value was lower than 1e− 03 for alignment length greater than 80 aa. If alignment lengths were smaller than 80 aa, we used an E value of 1e− 05 . Such parameter thresholds have already been used in previous works to define ORFans. Artemis [26] was used for data management, and DNA Plotter [27] was used for visualization of genomic features. The Mauve alignment tool (version 2.3.1) was used for multiple genomic sequence alignment [28] . To estimate the mean level of nucleotide sequence similarity at the genome level, we used calculated the average genomic identity of orthologous gene sequences (AGIOS) parameter using an in-lab pipeline named Marseille Average Genomic Identity (MAGi). Briefly, this software combines the Proteinortho software [29] for detecting orthologous proteins in pairwise comparisons of genomes, then retrieves the corresponding genes and determines the mean percentage of nucleotide sequence identity among orthologous ORFs using the Needleman-Wunsch global alignment algorithm. The script was created to calculate the average genomic identity of orthologous gene sequences (AGIOS) between genomes by MAGi. The MAGi script created to calculate AGIOS values written in Perl and BioPerl modules. Genome-to-genome distance (GGDC) analysis was also performed using the GGDC Web server (http://ggdc.dsmz.de/) as previously reported [30, 31] .
Genome Properties
The genome of W. massiliensis strain FF8 T is 2 562 781 bp long with a 35.9% G + C content (Fig. 6 ). Of the 2446 predicted genes, 2390 were protein-coding genes and 56 were RNAs genes. Three rRNA genes (one 16S rRNA, one 23S rRNA and one 5S rRNA) and 53 predicted tRNA genes were identified in the genome. A total of 1428 genes (58.38%) were assigned a putative function. Eighty genes were identified as ORFans (3.27%). The remaining genes were annotated as hypothetical proteins. The properties and the statistics of the genome are summarized in Table 5 . The distribution of genes into COGs functional categories is presented in Table 6 .
Insights From Genome Sequence
Here we compared the genome sequence of W. massiliensis strain . Weeksella massiliensis has a higher G + C content than E. brevis (35.89% and 32.7%, respectively) but lower than W. virosa, C. gleum and E. meningoseptica (35.9%, 36.8% and 36.4%, respectively). Because it has been suggested in the literature that the G + C content deviation is at most 1% within species, these data prove that this strain is a new taxon [32] . The gene content of W. massiliensis is larger than that of W. virosa (2446 and 2171, respectively) but smaller than those of C. gleum, E. meningoseptica and E. brevis (5369, 3423 and 3655, respectively). However, the distribution of genes into COGs categories was similar in all compared genomes. In addition, W. massiliensis shared 2390, 2049, 5289, 3369 and (Table 7) . W. massiliensis exhibited similar values when compared to representatives of other genera, from 66.65% to 72.25%, but a higher value when compared to W. virosa (87.85%). In addition, digital DDH similarities between the genomes were calculated by the GGDC Web server version 2.0, as recommended (Table 8 ) [30] [31] [32] [33] .
Conclusions
On the basis of phenotypic, phylogenetic and genomic analyses, we formally propose the creation of Weeksella massiliensis sp. nov. that contains strain FF8
T as type strain. Positive reactions were observed for alkaline phosphatase, esterase, esterase-lipase, leucine arylamidase, phosphatase acid and naphthol-AS-BI-phosphohydrolase activities. Negative reactions were noted for α-chymotrypsin, cystine arylamidase, valine arylamidase, trypsin, α-glucosidase, β-glucosidase, α-galactosidase, β-galactosidase, β-glucuronidase, α-mannosidase, α-fucosidase and N-acetyl-β-glucosaminidase activities. Weeksella massiliensis strain FF8 T is susceptible to 
